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Table 1. Demographic ﬁndings in the two groups
Variable\Group
fQRS (-) group
(n¼32)
fQRS (+) group
(n¼32) p
Age, year
(meanSD)
54.388.03 555.5 0.733
Women, n (%) 25 (78.1) 21 (65.8) 0.270
Smoking, n (%) 4 (12.8) 8 (25) 0.204
HL, n (%) 6 (18.8) 13 (40.6) 0.057
HT duration, year
(meanSD)
12.34.2 15.724.3 0.002
BMI, kg/ m2 27.0572.26 27.241.7 0.711
BSA, m2 1.7170.09 1.760.1 0.076
ACEI-ARB, n (%) 18 (56.3) 22 (68.8) 0.306
BB, n (%) 10 (31.3) 11 (34.4) 0.792
CCB, n (%) 5 (15.6) 10 (31.3) 0.143
STATIN, n (%) 5 (15.6) 5 (15.6) 1
fQRS: Fragmented QRS, SD: Standard deviation, HL: Hyperlipidemia, HT: Hypertension, BMI¼
Body mass index, BSA: Body surface area, ACEI-ARB: Angiotensin converting enzyme inhibitor-
Angiotensin receptor blockers, BB: Beta blocker, CCB: Calcium canal blockers
Table 2. Echocardiographic ﬁndings in the two groups
Variable\Group
fQRS (-) group
(n¼32)
fQRS (+) group
(n¼32) p
E, cm/s (meanSD) 60.2213 74.6612.7 <0.001
A, cm/s (meanSD) 9013.6 8011 0.002
E/A, (meanSD) 0.6720.131 0.9460181 <0.001
EDT, ms (meanSD) 234.8427.3 195.7523.08 <0.001
e’ (lateral), cm/s
(meanSD)
9.131.34 8.41.16 0.019
e’ (septal), cm/s
(meanSD)
7.411.85 6.531.74 0.056
E/e’, (meanSD) 7.3531.392 9.741.962 <0.001
LVMI, gr/m2 (meanSD) 9712.4 131.614.9 <0.001
fQRS: Fragmented QRS, SD: Standard deviation, E: Mitral early wave, A: Mitral late wave, EDT:
E wave deceleration time, e’: Tissue Doppler mitral annular early wave, LVMI: Left ventricular
mass index
Table 3. Left ventricular geometric ﬁndings in the two groups
Left ventricular geometry\Group
fQRS (-) group
(n¼32)
fQRS (+) group
(n¼32)
Normal, n (%) 23 (71.9) 2 (6.3)
Concentric remodeling, n (%) 6 (18.8) 3 (9.4)
Concentric hypertrophy, n (%) 1 (3.1) 4 (12.5)
Eccentric hypertrophy, n (%) 2 (6.3) 23 (71.9)
Pearson chi-square:38.080, p<0.001 (Fisher's exact test) fQRS: Fragmented QRS
Table 4. Left ventricular diastolic function ﬁndings in the two groups
Diastolic function grade/Group fQRS (-) group (n¼32) fQRS (+) group (n¼32)
Normal, n (%) 5 (15,6) 0 (0)
Grade 1 DD, n (%) 27 (84.4) 13 (40.6)
Grade 2 DD, n (%) 0 (0) 19 (59,4)
Pearson chi square: 28.800, p<0.001 (Fisher's exact test) fQRS: Fragmented QRS, DD:
Diastolic dysfunction
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Background: Bicuspid aortic valve (BAV) is the result of abnormal aortic leaﬂet
formation during valvulogenesis. Recently, it has been shown that BAV is associated
with abnormal aortic stiffness, which has a negative impact on left ventricular (LV)
diastolic function. The purpose of this study was to investigate the relation between
LV diastolic function as measured with two-dimensional speckle tracking echocar-
diography (STE) and arterial stiffness.
Methods: In this cross-sectional study, 38 patients with isolated BAV and 20 age- and
gender-matched healthy control were enrolled. Patients with aortic valve velocity
>1.7 m/s and more than mild aortic regurgitation and ascending aorta diameter >3.6
cm were excluded. LV diastolic function (E/A and E/Em ratio, left atrial (LA) volume
index (LAVI), LA systolic strain and strain rate (SR)) was assessed with echocardi-
ography. Strain measurements were reported as longitudinal LA strain during
ventricular systole (LA-Res), strain during late diastole (LA-Pump) and SR during
ventricular contraction (LA-SRS), SR during passive ventricular ﬁlling (LA-SRE), SR
during active atrial contraction (LA-SRA) from four-chamber view. While arterial
stiffness was evaluated measuring the aortic pulse wave velocity (PWV), wave
reﬂection was assessed measuring central systolic blood pressure (cSBP), central pulse
pressure (cPP) and augmentation index (AIx) with applanation tonometry.
Results: The aortic diameters at proximal ascending aorta was larger in patients with
BAV than in controls. Compared to controls, the E/Em ratio and LAVI were signif-
icantly higher in BAV patients. Although PWV was higher in BAV patients than in
controls, no differences found between the groups in terms of cSBP, cPP and AIx.
BAV group was observed to have signiﬁcant lower LA-Res, LA-Pump strain values
compared to the control group. Signiﬁcant correlations were identiﬁed between PWV
and echocardiographic parameters of LV diastolic function determinants, such as LA-
Res and LA-Pump. However, there were no signiﬁcant differences between BAV
subgroups in terms of LV diastolic parameters and PWV.
Conclusion: Patients with isolated BAV have early features of subclinical LV dia-
stolic dysfunction as measured by 2D-STE. In addition, aortic stiffness assessed by
PWV is impaired. LV diastolic parameters are related to aortic stiffness.
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Background: Hypertension is one of major cause of heart failure. About half of
hypertensive patients with heart failure symptoms have diastolic heart failure. Dia-
stolic dysfunction caused by impaired relaxation and decreased compliance in
hypertensive patients. Impaired relaxation and decreased compliance due to interstitial
ﬁbrosis and exaggerated accumulation of type I and III collagen in myocardium.
Fragmented QRS complexes (fQRS) are deﬁned as changes in QRS morphology with
different RSR’ patterns. It has been shown that fQRS on ECG signiﬁes myocardial
ﬁbrosis. The aim of this study was to investigate the relationship between fQRS on
ECG and diastolic functions in hypertensive patients.
Methods: The study group was prospectively selected from hypertensive patients who
underwent elective coronary angiography at our center. Hypertensive patients who
had normal coronary arteries were included in this study. Coronary artery disease,
diabetes, cardiomyopathy, myocarditis, pericarditis, moderate or severe valve disease,
atrial ﬁbrillation, typical left bundle block or right bundle block on the ECG, patients
whose poor quality imaging prevented analysis, cannot perform Valsalva maneuver,
and diastolic function cannot be classiﬁed. The fQRS was deﬁned as the presence of
an additional R wave (R’), notching of the R or S wave, or the presence of frag-
mentation (more than one R’) in two contiguous leads corresponding to a major
coronary artery. The echocardiographic examination was performed with a 2.5 Mhz
probe using the Vivid I system. All the images were recorded on the system. At the
end of the study, the recorded images were examined by two experienced cardiologists
blinded to the study. All the measurements were made according to the guidelines of
the American Society of Echocardiography. Grading of diastolic functions was carried
out according to Redﬁeld et al.
Results: The 32 patients who had fQRS on their ECGs [fQRS (+) group] and were
suitable for the study criteria were compared with 32 age- and gender-matched
patients who did not have fQRS on their ECGs [fQRS (-) group] according to the
demographic data and the transmitral Doppler and mitral annular tissue Doppler
echocardiographic ﬁndings. The results are given in Table 1–4. Both groups were
similar in terms of risk factors for coronary artery disease and cardiovascular drug use.
In the fQRS (+) group, grade 2 diastolic dysfunction was statistically more prevalent
(%59.4 versus %0, p<0.001). The average duration of hypertension was longer in the
fQRS (+) group (p ¼ 0.002). The left ventricular mass index (gr/m2) was signiﬁcantly
higher (p<0.001) in the fQRS (+) group.C178 JACC VoConclusıon: We found that diastolic functions were more impaired in hypertensive
patients with fQRS on ECG compared to the ones without. More severe diastolic
abnormalities in hypertensive patients with fQRS on ECG could be explained by
myocardial ﬁbrosis, which is more diffuse and serious in these patients.l 62/18/Suppl C j October 26–29, 2013 j TSC Abstracts/POSTERS
